New design concepts for the construction of advanced light-weight and crash resistant transportation systems require the development of high strength and supra-ductile steels combined with enhanced energy absorption and reduced specific weight. TWIP (Twinning Induced Plasticity) steels have excellent mechanical properties combining high strength levels (tensile strength Rm > 1000 MPa) with a large uniform elongation (strain at maximum load Au > 50%). These properties are a direct consequence of intensive mechanical twinning resulting in a high sustained degree of strain-hardening. The mechanisms and the interaction of the mechanical twinning with the microstructure leading to such outstanding mechanical properties are, however, not well understood. In order to investigate the microstructure and probe the local material properties, combined studies using EBSD (Electron Backscattering Diffraction) and AFAM (Atomic Force Acoustic Microscopy) as well as TEM (Transmission Electron Microscopy) are used. Cementite (Fe3C) is a very important phase in steels because its morphology directly controls their mechanical properties. The majority of steels with such iron carbides contain residual stresses. In contrast to its technological significance, the knowledge of the elastic properties of cementite is limited. In order to characterize the cementite phase embedded in a ferrite matrix, combined studies using Atomic Force Acoustic Microscopy (AFAM) and nanoindentation have been used. The influence of cementite content in unalloyed steel on the magnetic hysteresis curves and Barkhausen noise is already known. However, the underlying phenomena which describe the interactions of the magnetic domains with the microstructure are not understood. A Magnetic Force Microscope (MFM) coupled with an external coil providing an in-plane controlled magnetic field has been employed to image the dynamic behaviour of the magnetic domains in cementite precipitates as well as in the ferrite matrix of unalloyed steels.
Abstract:
New design concepts for the construction of advanced light-weight and crash resistant transportation systems require the development of high strength and supra-ductile steels combined with enhanced energy absorption and reduced specific weight. TWIP (Twinning Induced Plasticity) steels have excellent mechanical properties combining high strength levels (tensile strength Rm > 1000 MPa) with a large uniform elongation (strain at maximum load Au > 50%). These properties are a direct consequence of intensive mechanical twinning resulting in a high sustained degree of strain-hardening. The mechanisms and the interaction of the mechanical twinning with the microstructure leading to such outstanding mechanical properties are, however, not well understood. In order to investigate the microstructure and probe the local material properties, combined studies using EBSD (Electron Backscattering Diffraction) and AFAM (Atomic Force Acoustic Microscopy) as well as TEM (Transmission Electron Microscopy) are used. Cementite (Fe3C) is a very important phase in steels because its morphology directly controls their mechanical properties. The majority of steels with such iron carbides contain residual stresses. In contrast to its technological significance, the knowledge of the elastic properties of cementite is limited. In order to characterize the cementite phase embedded in a ferrite matrix, combined studies using Atomic Force Acoustic Microscopy (AFAM) and nanoindentation have been used. The influence of cementite content in unalloyed steel on the magnetic hysteresis curves and Barkhausen noise is already known. However, the underlying phenomena which describe the interactions of the magnetic domains with the microstructure are not understood. A Magnetic Force Microscope (MFM) coupled with an external coil providing an in-plane controlled magnetic field has been employed to image the dynamic behaviour of the magnetic domains in cementite precipitates as well as in the ferrite matrix of unalloyed steels.
Keywords:
NDT.net -www.ndt.net
Page 1
